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In a fi eld of sports, the term chronobiology is relatively new issue. It is known that the time is a critical factor at all biological activities and a fundamental measurement of performance at many sports. Disruption and loss of biorhythms have always serious eff ects on organism, on health, on kinetic and sports performance.
Day circadian rhythms are the most important from the point of view of performance. Jančoková (2000) emphasizes their importance mainly from these reasons:
• we can avoid of some mistakes at the assessment of research results, • knowledge of individual maximum and minimum of some rhythms enables to assess the structure of maximum and minimum of performance of specifi c athlete what enables the timing of the attempts at individual record etc., • knowledge of structure, depth and stability of biorhythms enables to presuppose in advance the consequences of fast time zone changes and the time and the simplicity or the complexity of adaptation to new environment.
Th ere is very important to fi nd within the day the optimal training times when the athlete achieves peak performance. Many authors deal in their research with the changes in sports performance. According to their results the optimum achieves peak performance between 9 a.m. and 11 a.m.
Wimmer (2003) also agrees with the statement that biorhythms signifi cantly aff ect sports performance. According to Wimmer, many individual changes have an eff ect on biorhythms, for example: lifestyle, behavior, stress, eating habits, overtraining, chronological age and genetic predispositions. Th ese diff erences are responsible for the athlete`s individual peak performance that needs to be at a high level for the peak performance. Many athletes who tend to be tired during training are experiencing that their bodies naturally want to rest. Th is ultimately aff ects their quality of psychomotor, physiological, cognitive and psycho-emotional rhythms. Th erefore, this aff ects the athlete`s potential to achieve optimal performance. Th us, training times must vary and hold at various times during the day. Many top athletes train multiple times a day for maximum recovery and training effi ciency, which enables them to perform at a high level on a continual basis. An athlete`s recovery time is extremely important, and sleep is necessary, although biorhythm synchronization can have the greatest infl uence during the waking time.
According to circadian performance, Bartůňková (2007) distinguishes between two types of individuals: "morning type" and "evening type". Evening individuals probably have longer period in their circadian rhythm, so they are not tired in the late evening. Th eir internal rhythm can last 25 or more hours.
Endogenous biochemical rhythm is modulated by training to biological one. It results in biorhythm synchronization of physiological functions. Švorc et al. (2008) distinguishes between external and internal desynchronization. External desynchronization means the desynchronization of endogenous biological rhythm with environmental cycle. Internal desynchronization is state when two or more before synchronizing variables in the same organism cease to show identical frequency, identical mutual relation of acrophases, and begin to show diff erent or changeable time relations. Flight transfers (through several time zones), long-lasting stay at high altitudes or disruption of sleep by evening sporting event give rise to desynchronization at many athletes. Several hours aft er arrival, physical performance falls into decline. Th is results in the decline of neuromuscular co-ordination and muscular power, in reactive time prolongation and in faster start of tiredness. Th ere also decrease physical performance and ability of concentration (Bartůňková, 2007) .
According to Hill (2004) , it is a result of discrepancy between body rhythms, which are responding to old time zone and are preserving in body biological clock, and new time zone synchronizers, for example human activities (time of eating) and light intensity. Th e adaptation is more diffi cult in case the synchronizers shorten the day and circadian rhythm and they lead to the skipping a phase. Th is fact explains why the traveling from the east to the west evokes worse demonstrations of zone disease (it is more diffi cult to practise during morning hours). Repeated synchronization (resynchronization) includes mainly adaptation of waking and sleeping times, body temperature rhythm and later the adaptation in vegetative functions.
Proband`s personal experiences support the importance of adaptability to time zone changes as well as to the stays in the mountains. Between the races of the Biathlon World Cup, there are oft en only weeklasting intervals, thus, during this period, it is almost impossible to adapt to time shift . As the biathlon becomes more and more popular among TV viewers, starting time of every important race is determined by television and the organizers do not take into consideration athletes` needs. Problems of adaptation to time shift in biathlon are held back and neglected.
All athletes go through crises, when their performances are under expected levels. Th eir biorhythms are disrupted. Th e following factors infl uence athletic performance and his/her biorhythms: emotional and mental stresses, traveling across multiple time zones, extreme environmental changes, injury and illness. In that case, athlete`s biorhythms can be adjusted by synchronization. Mental imagery can be used to counterbalance mental, emotional and physical unsynchronized rhythms. Th is technique is used as the athlete rests and regenerates. It is a very eff ective method used within sports (Wimmer, 2003) .
AIM
Th e aim of our thesis is to fi nd out the infl uence of biorhythmic changes on the development of selected biathlete`s kinetic abilities, and on the basis of established facts to optimize biathlete`s training process during preparation period in order to increase effi ciency.
TASKS
We tried to fulfi ll the aim of the thesis by means of following tasks:
• Find out the state of the proband`s kinetic performance at selected kinetic abilities at the beginning of the research.
• Defi ne and realize training process, which is aimed at the development of selected kinetic abilities in the period of the achievement of the best sport results.
• Find out the state of proband`s kinetic performance at selected kinetic abilities at the end of the research.
• Analyze and interpret achieved results.
METHODOLOGY
Research subject is J. G. -national biathlete representative of the Slovak republic, DOB 27.11.1984, body height 170 cm, body weight 64 kg. She is a member of VSC Dukla Banska Bystrica. She prepares with a national team coach Ing. M. G. She began to practise biathlon when she was ten years old. Her highlights include placing two times 10 th in individual and pursuit races and placing 9 th in sprint race in Junior World Championship in Haute Maurienne, France (2003 France ( /2004 ; placing 5th in relay race and two times 9 th in sprint and individual races in European Championship in Novosibirsk, Russia (2004 /2005 . In 2006, she took part in Olympic Games in Torino, Italy. At present she is a member of national biathlete women`s team and she takes part in World Cup races. But her sports training is permanently interrupted by study duties at the university; she studies English language and physical education. She did not avoid injuries, therefore she had to end the season 2008/2009 earlier. She had been in good state of health during the testing. Last days of 7-day testing, she tended to be tired.
We realized the testing at the beginning and at the end of preparation period within year training cycle in 2007/2008. Input testing took place in athletic stadium of the Faculty of Humanities, Matej Bel University in Banska Bystrica.
Testing of 30 meters running from low-starting position was realized outside on cinder-covered track, other testing took place inside in the gym of the Faculty of Humanities, Matej Bel University in Banska Bystrica. We tested during seven days from the 15 th of June 2007 to the 21 st of June 2007 at three-hour intervals. We did measure at 9 a.m., at 12 a.m., at 3 p.m. and at 6 p.m. During these seven days, the weather was calm and sunny without fl uctuations and changes. At the testing, always the same person measured the time with hand-operated stopwatch. On the basis of measured results at input measurings, we determined the times when the proband J.G. achieved the best results. We worked out subsequently train-ing plan with the aim to improve selected kinetic abilities. During the preparation period, the proband trained according to her coach`s training plan and also she included into training process the exercises, which we suggested with the aim to develop selected abilities and to improve shooting performance. She integrated them into her training process according to the measured times. Th e only problem was with the fi xed time of shooting training. Th erefore we preferred dry shooting training, which can be applied wherever and whenever.
We realized output measurings at the end of two-month preparation from the 13th of August 2007 to the 19 th of August 2007, three months before the Summer Biathlon World Championship in Otepää, Estonia. We tested at the same conditions and in the same places. We used the same testing sets. Again we tested during seven days at three-hour intervals at 9 a.m., at 12 a.m., at 3 p.m. and at 6 p.m.. Weather condition were almost the same.
In our work we surveyed the level of power and velocity abilities and the degree, in which biorhythmic changes infl uence on their progress. On the basis of existing knowledge and experiences in the fi eld of physical education and sports preparation of biathletes, we included four motorial tests in our testing battery. We tested the level of velocity abilities by means of the test the 30 meters running from low-starting position. We tested the degree of power abilities by means of three tests. Each of the tests monitored specifi c aim. Explosive power of lower limbs was monitored by the test standing long jump, static and endurance power of upper limbs by the test endurance in upper grip pull-up, and dynamic power of abdominal muscles by the test crunches in 30 seconds. Th e choice of the tests led from the methodology of the grant task VEGA 1/0409/10 Biorytmy a športová výkonnosť.
Shooting performance we tested by means of rest shooting at a professional training system SCATT. Th is system helps experienced shooters to improve their skills and beginners to shorten the time needed to learn basic shooting skills. Th e aiming trajectory, displayed on the computer screen, provides complete information on accuracy of the aiming and errors made by the shooter before and during shooting. Th e system operates on the principle of the communication between electronic target, in which infra-red light is placed, and the receiver, which is fi xed to the barrel of the weapon. Th e results are transformed into the computer where they are processed by the SCATT soft ware. Th is soft ware displays the results on the target in the form of the aiming trajectory and the shot. All shooting results can be saved for further analysis. Shooting test consisted of two shooting positions: the prone position and the standing position. Th e proband shot from each position ten times. She concentrated mainly on accuracy, not on shooting speed. Th e aim was to reach at each shot the highest value at the scale from 0,0 to 10,9 points. Number 10,9 represents the highest value, the absolute center of the target. Th e peak achievable result was 109 points (10x10,9) in the prone position and also in the standing position. We shot indoor at the target from the distance of 5 meters. In the prone position the proband lay on special mat, the type used by the biathletes during the training and the race. During the testing, she was at rest. Th ere were no other persons and no other disturbing elements.
We present arithmetic averages of achieved performances during 7 days testing period in the charts and the tables in "Results and Discussion".
RESULTS AND DISCUSSION
Analysis of kinetic performance and shooting at the beginning and at the end of preparation period
meters running
In a table 1 we present arithmetic average of performances during the testing. During input testing the proband achieved the fastest time at 6 p.m. and the poorest time at 3 p.m. Th e diff erence between the fastest performance and the poorest one is 0,11s. In spite of slight diff erences between measured values, we have to state that the optimal time to develop accelerative speed is at 6 p.m. On the basis of these fi ndings, the proband integrated the exercises for the velocity development into her training program at the most appropriate time. During the training camp, there was diffi cult to adhere strictly to our recommended training plan, because the second training phase ended mostly at 6 p.m., and therefore the proband could adapt slightly her training plan in order to achieve the most eff ective training process.
Th e results of input testing were affi rmed during the output testing at the end of preparation period. So we could confi rm the rightness of the integrating the exercises into strenuous training program. Th e diff erences between the fastest result and the poorest one were not so signifi cant. Th e diff erence between the best result measured at 6 p.m. and the lowest result measured at 3 p.m. is 0,07s. Th e average of measured times at 12 a.m. and at 6 p.m. is almost the same. Th e diff erence 0,01s is insignifi cant. 
Standing long jump
Th e results of input measurement in the table 2 affi rmed that the most appropriate time for the development of explosive power of lower limbs is at 9 a.m. Th e least suitable time was at 12 a.m. Th e diff erence between the longest attempt and the shortest one is 6,14cm. Th e proband achieved the second best result during the fi rst testing at 3 p.m.; the result was about 2 cm below the average. On the basis of these fi ndings, we worked out the training plan -the proband integrated the exercises for the development of explosive power of lower limbs into her training process. Th e output testing affi rmed that the most suitable time for the development of the explosiveness of lower limbs was at 9 a.m. In the evening (at 6 p.m.) the proband achieved the weaker performance by 1,14 cm. At 9 a.m. she jumped, on average, by 4,43cm more than at 12 a.m. Th e diff erence between the best jump and the worst jump was not so signifi cant as during the fi rst input testing.
Chart 2 Graphic representation of changes in performance in the test the standing long jump (cm)

Endurance in upper grip pull-up
In the table 3, we can see arithmetic averages of proband`s performances at concrete time. Input testing does not demonstrate signifi cant diff erences between the performances during the day. Th e diff erence between the best result at 9 a.m. and the worst result at 6 p.m. is only 3,68 seconds. In spite of insignifi cant diff erences, we took the results into consideration and the proband integrated the exercises for the development of power abilities of upper limbs into her training program in the morning. Th is time was the most suitable one from the organization point of view during the training camp. She could realize these exercises in the morning during warm-up or during special warm-up before strenuous training.
Output testing showed more signifi cant diff erences. Th e diff erence between the best result and the worst one is 5,87 seconds. During input testing, the least suitable time for the development of power abilities of upper limbs was during evening hours, whereas during output testing, the least suitable time was at midday. But the diff erences between average performances are minimal in all phases at 12 a.m., at 3 p.m. and at 6 p.m. Signifi cant improvement is during morning hours. Chart 3 Graphic representation of changes in performance in the test the endurance in upper grip pullup (s)
CRUNCHES
We surveyed dynamic power of abdominal muscles by means of the crunches in 30 seconds. Th e result is the number of crunches in 30 seconds (table 4) . During input testing, the proband achieved the best performance in the morning at 9 a.m. -30,57 crunches on average. On the contrary, at midday she carried out only 26,43 crunches on average. Th is day phase was evaluated as unsuitable for the development of dynamic power of abdominal muscles. Th e diff erence between the best performance and the worst performance is 4,14. Th e proband adhered to our training plan and, during the preparation period, she integrated the exercises for abdominal muscles stimulation into her training process. We determined the most suitable time to exercise at 9 a.m. Th e proband had no problem to adhere to that time. During morning warm-up and fi rst training phase, she did these exercises. During output testing, the results proved the appositeness of their integration into training process. Th e most suitable time for the development of dynamic power was at 9 a.m. Th e diff erence between measured values is not so signifi cant as during input testing. Chart 4 Graphic representation of changes in performance in the test the crunches
We evaluated the prone position shooting performance by means of electronic shooting simulator soft ware SCATT. In the table 5 we see the results, which the proband achieved during input and output testing of rest shooting from prone position. We can see that during input testing, the proband achieved the highest score at 3 p.m. On the contrary, poorer results occurred in the morning. Th e diff erence between the best result and the worst one is 8,22 points. We can see that the diff erences between shooting performances in time phases are more signifi cant as during output measuring, when the proband achieved the best result in the shooting performance from the prone position at 6 p.m. Th e table shows that the most suitable time for the shooting training during input testing is not the same as the most suitable time during output testing. Th e reason for this fact is that, in spite of the determination of the most suitable time in the aft ernoon for the shooting training from the prone position and also from the standing position, the proband carried out complex training in the morning, during the fi rst training phase. Th e fi rst reason was the training schedule determined by proband`s coach. Th e proband could not change this schedule. Th e second reason was the fact, that we determined the most suitable time for the development of selected kinetic abilities, which are important for the biathlon, according to the results from previous testing at 9 a.m. We also lean towards the theory, that morning phase is more suitable for strenuous training (Jančoková, 2000) . Th e stated factors prevented the proband from training of shooting at our recommended time, so we chose the alternative of dry shooting training, which is suitable and important for the improvement of shooting performance. During preparation period, the proband integrated regularly dry shooting into her training program, mainly in the aft ernoon and in the late aft ernoon. In our opinion, this fact caused that, during output testing, the most suitable time for shooting training was at 6 p.m.
Chart 5 Graphic representation of changes in performance from the prone position (points)
We chose the similar way of the testing of shooting performances from the standing position (table 6) . During input testing, we noticed considerable improvement at 6 p.m. in comparison with other phases of the day. Th e proband achieved the poorest performance at 12 a.m. Similarly, we integrated dry shooting for the improvement of shooting performance into proband`s training process.
During output testing, we noticed the best shooting performance at 3 p.m. and the poorest one at 9 a.m. Th e diff erence between the best performance and the worst one is 13,27 points. Chart 5 Graphic representation of changes in performance from the standing position (points)
CONCLUSION AND RECOMMENDATION FOR THE PRACTICE
Th e aim of our thesis was to fi nd out the extent of the infl uence of biorhythmic changes on the development of selected kinetic abilities. We analysed and interpreted the measured values at four motorial and two shooting tests during a period of seven days -at the beginning and at the end of preparation period.
Th e results of output testing confi rmed the optimal time for the development of kinetic abilities, which was identical to the time from input testing. Th e proband`s performance during output testing improved in comparison with the performance during input testing. It means, that the improvement occurred in the development of selected kinetic abilities. At 6 p.m. (optimal time), the proband improved the 30 meters running time by 0,16s. She improved her long jump performance by 21,57cm. At 9 a.m., we recorded the improvement of upper grip pull-up (by 4,62s), and crunches (by 6,43 attempts). Th e results from shooting testing demonstrated optimal time at 3 p.m. and at 6 p.m. Th e diff erences between the performances were small, therefore we determined both phases of the day for the shooting training. During output testing, shooting performances from both positions improved noticeably. We affi rmed statistically all results. On the basis of the results, we formulated the conclusions for sports practice:
we recommend to the proband J.G. to integrate the exercises for the development of velocity abilities into her training process in the evenings, the exercises for the development of power abilities at 9 a.m. in the mornings, and the shooting trainings in the aft ernoons and in the evenings. We recommend also to monitor the infl uence of biorhythmic changes on her performance and to adapt the greater part of the training to optimal time for the development of selected kinetic abilities. We know that everyone has own individual biorhythms. We recommend to the sports coaches to take into consideration the infl uence of biorhythmic changes on the performance of all athletes, and to adapt the training process to this fact.
